

































solar system. Companies like L’Garde have demonstrated sail manufacturability and various inspace
deployment methods. The purpose of this study was to evaluate a current Mars sample return














of an existing Mars Exploration Sample Return Mission Architecture [4,5,6] developed by the Jet














management systemwith a lowermass design from theoriginal orbiter design. The incorporationof
provenflightsystemavionicsfromexistingspacecraftwasidentifiedasawaytoreducemassandrisk.A
preliminarythermalanalysisshowedthatthetemperaturesrequiredforthespacecraftandsailcouldbe












The teamwas able to repackage theorbiter, theexploration rover, and the sample return vehicle to
allowstowageanddeploymentofthesolarsail.Theteamconcludedthattheadditionofthesolarsail
[Figure 1(c)] for the trip to Mars and back to Earth eliminated the need for one of three planned
launches.Theteamestimatedthatevenwiththereducedmass,allmissionrequirementswouldbemet.
Futureworkwouldinvolvereevaluatinglaunchvehicleoptionsandfurtherdesignmodificationstothe
spacecrafttofurtherreducemass.
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